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(57) Abstract 

A piece of common hardware on 
one Mp has functions to imcess dig- 
ital signals. An LSI (10) is provided 
with iiqmt tenninals (tl, t2 and t2*), out- 
put tenninals (t3 and t4), a control sig- 
nal input termmal (t5). Classifying cir- 
cuits (111a, 111b), delay and selection 
circuits (112a, il2b), switching circuits 
(113a, 113b, and 114a, 114b) coefficient 
memories (115a» 115b), filter calculating 
circuits (116a» 116b), a line del^ cir- 
cuit (I17X t mukii^icatioD/additioo cir- 
cuit (118X and a twitching circuit (119) 
are faovided as hardware. Control sig- 
nals are used for selectively controlling 
the flows of signals and functions of the 
circuits. Tberefm, the funcdon of the 
LSI (10) can be switched and signals can 
be processed by means of the LSI (10) 
only. 
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f 6 D S P (Digital Signal Processor)^fiJfflf ^ C t 
5o DSPli. mfn^SiCSf, R AM/ROM^*^^^>4-0. F 

15 irmoL s I ^m^mnf-t ^yj^com^-cit. )i 
25 ^sn7^-'=>cDff-^(c jcoTStR^s^'JSiRftfiaii^n-sf^^f 
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15 nisofismncittBu 

25 r y':rz3y^<-i^ 3 >mmm<D%n^n^fzi6omis.o—m 
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1 ^y:fomm\°i9^ (LSI) 1 (om^t^tixi^^o ls 

I 1 izit^ A:^mT't 1 iJckc^t 2. mtim^t Zis^a^t 

LSI «IS[©®Kt|7!><ff^^^tiTl^'So ^ti^lt 

. i^Um^m 1 1 a V 1 1 b i:. y ^ 'j 1 2 a . 1 2 b 
S[?Drir^lsI«S8l 1 3 a . 13bt.Ty-14a. 14bt 
. ^HlH 15a, ISbt. U>>X3^^16a, 16btT 

/d}:t»*>'5i>{iffl5ra (liI8S5?«>§<.Mil2lJSracDffi]§:gEi^. 

J; IsJ ?S 81 CD F«i ( r *> 1 1 S HI K CD :»§ 5 iSI: CD M ^ ^ •* 
-rS) CDfi?^:t^^^^*)«liL'S/ra6©^|g|f§75-«L S I 11*3^ 
l9:{:f^nTl>So Sll-r6 L S I 1 I^CD5=>f 
25 (DriSnt, #leIifSSI<DM#Ea:;5>'$']a31ft^(C«k OSOffll^tgt ^ 
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la, 21b i}<mif>htl. y ^- 'J 1 2 a . 12b iiMiS LT 
mt^^^s 2 2 a > 2 2b f3<s&if 'htl. «fD?S»lilKil 1 3 a 
. 1 3 b ir^ili tT^^fi 2 3 as 2 3 h i}<mif <hnri^ ^ 
o^-iJC, T:/-14a. 14b. 15a. 15b. 

U >^X^t$16a, 1 6 b i:09i$UT^^§l 2 4 *^I9:l:^ 
Tl^6o tl »=>0^e^fl 21a. 2lbs 22a. 22b. 
23a. 23b*>'J:Cf24 (CjI^ LT(i. y hOUmm 

^ s 1 7 ^<^ti^'ti^M^ti^o mmm^s i 7 (i 

m 1 ^JfJS'^ (:7 ^ ^i/ij') mnm^fj<m^t^n.m^m i 3 a. 
1 3 b(ickoT-en-e'n«tfiSc^n. ^ai'Jo/ifecD^ss[^is^ 

4b. L/>?X:S'^1 6a. 1 6 b C J: o T«lfiK $ tl 
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5 ^X'lt^ mUWli^m 1 1 a. lib (CckoT. 2^jiy ^ )l 

^i/^mssTbHafDsi^iiisg^ 1 3 btz^-^xmm.^n. fmi 

(Dfzi6cDi?f:n^^^m-r^ /^e^fj^/^^} I 2 1 2 b (r ck 

(Dtzisb(Dm^m^f)<T ^- 14a. 14b. Ui^Xi^^ie 
a . 16b izj: -yxm^^n^o 

A:tJ«g^^ tU t2. t2'. LSIIO T'«lS$n/c7=>f 

^ jimi^m^^<m:h ^n^mj- 1 3. t 4. mmm^tm 

1 a . ii^4oi:C5S^[lI?S 1 1 2 a fc<fcCf >mmM^ 1 
1 7 (cm^^^n-So ^'^X^SInlSS 1 1 1 aJi. ^ief-SJ: 
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^iL^m 113a izm^^^tl^o 9 ^X^mJsim 1 1 1 a {i 

1 3 a C oTiH^^n-So 1 1 3 a {i. 

t 5 7i^'^>^D*^J^lDft•^{c cfcoT^Ol^^'^n'So MiR^tifz^ 

7 7.m$^f)<i%nj( =e ^} 115a CittTT KUXt LT^*& 

10 ^ tl So 

3l3i4o i: CfiHRUK 1 1 2 a (i. U i^X^^gf, 5 
15 ii3i*>ck CFSiRlilK 1 1 2 a (i. -ff-^iaS^-^^J^i: -5 d6 (C:^ 

4 a <r^$^^nSo c:cD«JO!Sl;tIiISS 114a T'SiR^n/c 
^IS[0:$' *y :/ai:tl 7 ^ ;U:^?^#lgIgS 1 1 6 

a Lxm^^^nSo 
25 7 ^ Jl^ 'i^nm^ 1 1 6 a dti. #.IS[/ ^ 1 1 5 a 7&N^ 
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^ -f >mmm^ti 1 1 7 {i. y ^ y T'«ifi!c$n/c 1 ~iS[5 

10 12 a. mom^Lmm 1 1 3 a^ -ejoift^iHiss 1 1 4 a. f^. 
i^y^u 1 1 5 a. 7^ ;L':5^?^^iii8S 116a tmmcDmm: 
gcf^^i^Oekoc. 5x^1^151 s§ 1 1 1 b. mmisjizfm 
jRiuss 112b, mfoWkK-mm i i s b. mom^^^ i i 

4 b. ^ U 1 1 5 b. 7 ;U:5^^WI1ISS 1 1 6 b 

mi 1 lb. mmis^amtRmin i i 2 hizm^^n^o 

^ t:>^^mm 113a. 113b. 114a. 114b. 

is ^z^mmo^ loWk^Mi^ 1 1 9 ti. t 5 i)^^(Dmmm 
^(CckoT. pm^ti^o ttz^ mmy^^') i i 5 a. 11 

^:U;5^«^>LS I 1 0©<^,1K/^-'; 115a. 115 bCi^L 
25 :? )l$^flknWim 116a CDai:^*^mfDg[^IlISS 1 1 8 
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1 6 h(Di}it!i}<mmmmmm 1 1 s d-mi^^n'S tt^iz, 
1 1 B (Diiit}mnf)<mom^m^ I 1 9 izmt^i^n^o mm 

7 ^ >'U:5'/S^li]SS 1 1 6 a *5 1 1 6 b cDJtJz^J'^ril'^r^ 
o ijUO^SiX-lil^S 1 1 9 (i. Jffi^^t 5 *>«3)©$«Jtaft^{r ^ oT 

1 3 (r?xO m^ti'So 

o'^iRniiJij 112b izm^^n^o A:^m^ t 2 fcicf t 2 

m:oT> ^^X^ISlDlSS 1 1 1 bA^3?^7c©^7X^^^ 
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WLm^flX\.^^ii\ m^^^mn l l 3 a. l l S b 
10 s 114a. 114b. 4oJ;CFil9 (C J: o Til»^ ^ ti/j: t> 

mmzm-r^mm^=^MM\^x\,^^^ sT^mmi^Kti^^ \ 

2 0a {cStLT^I^^n. 7jc^-MiS^S*SllSI$IInISS i 2 1 
a^^LTLS I 1 0OA:^^i^t 1 izm^^ti^o Z 

-r-St. A:^^^t IIZMLX^ ^^y(.^mm!^i 1 1 a. 
iiJff*; ckC/SlRIalSS 1 1 2 a 7:><}^i^$ n^o ^ "7 x^mm^ 
1 1 1 a;i>«^>©l i^7c^7X^I§|©ifemT'^^. :?5x1ffg 
(3 - K^t^) ;;>N'^0ei;tl5lSS 1 1 3 a^-^UT^^y ^'J 
25 1 1 5 a(CT VUXtLXmik^tl^o m^/^') \ I 5 a 
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y ^ U 1 15a f)^<bmiii^titzW^m)<y >( ^ mUM^ ( 1 
<^^7c:7 1 1 6 a n^o 

7 ^U^j^lW-IUi^ 1 1 6 a li> S D^^omi^C®®^7^- 
5 ^ tmn/'e^) 1 1 5 af)^<h(Dmm.(D^.m.t^'^ti^'nmu 

^W-*§m^tin#-r^o ^0:7 ^ ;l.r5^?^^l5isg 1 1 6©£ti 

1 1 9 ^/hLTm;bifS^ t SdlJjOffi 

10 S I 1 0 CDA:':^^^^ 1 2 0 b n, A:'j^Bi=^ 1 2 0 

b7!?^•^S(t-7Jc^^2^^^ftIillS 1 2 1 hlzm^^tL^o 3 
O^^liSl^^lilSS 12 1b ®!il:0^^*^MC5L S I 1 0 ©A 
tJ^'f-i 2lzmtl^^tl^o ^Si^^lSlI18S 1 2 1 b{i. jt^ 

15 . ^^m^mm^ i 2 1 h(Dm:fim^it. t-i?3 y^x 

5' - t O ^ S © ^ t 4* S o 

A:^i|§^^t 2iztiLXli. JbiliOAobiS^^ t 1 irl^^tr. 

7x^iiia]*s 1 1 1 b. mm^J:amtRmn l l 2 b;:?<^ 

20 113b. ^*}!ft;tIlJ?S 114b. '^tJC;' ^ U 1 15 b. y 

^ ji$rmm-\si^ ( 1 }X7by -r i i s h tiz^-^x. 7K 
¥:^r6i{i®miJ[^ 2iS(ii§^-ri!iS7!»-</i^n'So ^l^oT. m 
tim^t Aizit. 7K^isxv^mmy][^izmm^t<'^ti'^'ti2 

25 T y-fzjyy<- i^ 3 y<D^mM^itmMyj\^o^m.izr>i^ 

1 0 
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-ji^ K (-eti-enk- k k. k+ 1 tmr) r^omm^n 

k®7 -r >{4ffs<J:, ^(DWKDy ^ - Ji V k - I (0^7 -( yitM: 

o 

T^-T) #J;t{i'x 4 cDJifMOfgJjl 1 / 8 ©fejlfrHD®^ ( 
m AT^-T) y b ' ^^m, -eoTffl'JOSEiai 3/8 ©fSM 
(CHDiii^: (I^AT'^f) ya ' -S-^fi^-T -S C t J: o 

15 i^©:7 >f Kk + 1 "Cti. S DM^OJiM© 3 / 8 CDtig 
{iHDM^y a ' ^^fiicL. -&©Tffi!l© 1 / 8 cDtifcgfCHD 
Bi^y b ' -^-^^-r *o :7-<-yuKF^T% HD 

T'^0!!l;^'5#S;!?<«)^o i^.ft^'^U 1 1 5 a (i. HD®^ 
20 y a ' *?<):c;y b ' ^-en-en^fiK-T -5 /^«>©-M©^^^ 

iSi ^ -5 ^ t) «^ X. in K ^ W ^ 6 o 

m 3S{C*>Jt^7K¥-M®^3E|gSIIsI«5 1 2 1 a(Cj:oT 
. fl^^tdfkSBcD:? -yp Kti^oV^T. S DS^oiill?;:)^ x 



1 1 
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6 7 mosDmmt. mm/^e^) i i 5 a7!>^^^ai$n/c- 

y, '=ai Xi + 32 X2 + +37 X7 

5 yb*=biX2+b2X3+ +b7X8 

10 s§ 1 1 6 a (r-et$^^n'So 7 ^ Ji^mnmn i i e s -cii. 

1 5 b 75^'o©#.^B^^:(r J: oT l ikitv ^ 9 (Dmnii^fi^ti 
^i>l{i'A:tjSD(t^*M 3. 5 MMzCD^^Tii. 2 7 MHzCD 
20 J; oT. ai:^SH^ t 4 (Cli. 5 4 MllzOi?- > 7* U > ^' U 

^mnM9^ 116a. 116 bt<notzi6lZ. 2^7t^ y ^ 

25 oBiij'^^^-r^o \}k7t^y f mitt 2 iXTt^yzrmi^o 
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feOT^-So ^ 6 HA© 1 ^J^Tc:^ 1^- 

ff^ 1 e>j^^{i<kr>T. fmrnm^^w^m.^ h o ttz. mem 

B © 2 ^tt:^' -/fltitT ti, 5 > 1 - 1 Ji© 5 x 
2 —Xe X* ©_tT©iii^©flt X , fcckC/xT t<D^B^ 

(i^i^$nTV^§©T% cn'^»©A:^*JcJ:D^ffi:^;&^^{i. 3 

7-01. 1-1. 1 - 2©ft^*>'i^Bf(r«joaj^n'5o 

likTC^ ^yzrmikt 2 9^71:^ y Zf mm t<OmT it ^ Xa - 
X, © 5 ©^©fitTlj-^^ffl $n^o Xi fcckO^X; CMbT{i 

t>©^s!^-r^«tf£t ^nso z©j:9(c. mmis^z/m^ 

1 1 2 a {i> ^ < ©SSi^^^^ffl Lnc*'<t>. 1 i^^Tc:^ 

1 3 
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'J 1 1 5 a. 115b \zm^^rix\^^^%WL\t. 

(DX\ 3 mmom^. ( s x 3 = 2 4 e-y h) ir/i 0. 24 

o ^ZX\ ^'7:^^mmi& Ilia. 1 1 1 b(i. 

v7.'i^^^iEfs.m.h\^x\^^o 

1 4 
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mi ma. ^x^igsgs i i i a<D-M^^-ro ^ssi 

^n^ 9mmf}<2m<D'7 ymmm^ (ld) #^-r > 
(Dy'-s^izm LT-en-en 2<ii-rois:{t ^n/wff- e ^ao-t^- > 

y^'Uii]^^^^- (SD) irCckoTl^B^fb^n-So ^^X^^ 

) ^^fflf-So 2i>:5c^7>^^IS{i. 8 MB iZTj^-tX viz 
. ( 3 >x 3®^) 02i>J7t:@i^l^© 9®^^i^ffl-r^ 

^ ^X^3liA-<art6'C*>^o ^ 7 m7C*>cfc?^2 e5<; 

SS7!><:t7 t $n> ROMC(i, 3®5^CDfi|CDfD (=x, +x 
2 +X3 ) ii^mif^^ti. ROMIi. -eo^^MA v^^^-r 
9 ®^^<^ffi L/C 2 2>:7c:^ ^X^ttCDij^-^Tti. Y- h 
> t^ti. ROMtrJi. 9®5^©fiSojfti (=x, + 
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X2 + X3 + • • • •+X9 ) ^<m^^n. R OMIi. 

10 o ADR CJi. 1S.momm(D ± l U >i^DR*.-J:0' 

m^it 1 h'«> h ADRCCD^-^lz-oVNTIJiBJ-r^ i;. 3 M 
15 ^®ttJ®ja:^1itMAXIi ctO^Jg/h-fi&M I N7&-<«^m$n. 

^^ 'y:?U>-:^DR ( = MAX-MIN) f)mn^n^o # 

<^l^^f}<W'htl^o 2 t"'y h AD R CO^-^-e^nti'. DR 
25 e5^(r> -^la^ ^ 'J 1 1 5 a . 1 1 5 b {Cll>t 'a>n'5#l&^ 



1 6 
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■to W^^/"^ U 1 I 5 b lzm^<htl^^^Wi(Djkmi>m 

Alt. ^'7x^m^^i 1 1 a tmm^z. mm(Dmm^^m 

-e CD it Ifi t © ^ H © - ^ ^ ^ /J \ i: -r -5 <i: 9 J^j: jB[ ^ ^ ^ -r 
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hTT'. ^SH^IS:^/ ^ U 4 5 h T X 

~b„ tci^c£:-r6) (r J:^ n 1 iJjig'^ 

y ' =W] xi +W2 Xj +----+w„ x„ (1) 

( 1 ) {ree^T. 

yj ' =w, XJ1 + W2 Xi2+----+w» Xi„ (2) 
(mL> j = 1 . 2, -m) 
m>n©*'^. wi <i— {i* ^ ^ l>® T\ 

< 

1 8 
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ej =yj - (wi Xj,+W2 Xj2H +w„ Xi„) 

(3) 

({it. j = 1 . 2. - -m) 



e2 = s:{ejr 

j-0 



(4) 
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I ^ :b «^ ^ ^ /J N g ^ j£ ( ' «k 5 «? ^ T' ^ >5 



Z CTxt ( 4 ) CD 



m 
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I 5 
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ikl^. m2ia{C;^-r LS I 1 0 (Ci; f)^»fi5c^n^^t^45LS 

(icl:<9mi 1 Strict- i:^C«tfi5c^n3^wf=^ ^ Jl X ^) 

^ 1 1 l3(C*>l^T. 1 2 2 ■C?F-rA:tl^^C>' 'TX^-^t; 
7=^ -:^:5';l'b-7=:t^t^7>-«^$&$n'5o At) \f ^ m^ii. L 
S I 1 OOAtim^t U t2t>.^C/:7L/-Ay^>;i23 
C^t^^n^o ^'U-Ay^'J 1 2 3*^'^>OfI7 U-A©h" 

HISS 1 1 1 a. ctc;^«»^[lIK 112 3.^1- yM^m 

8S 1 1 7c-en^*nm*&$n6o Atim=^x 2(r^«&$n/^ 

U- A© t"x:rft^7!>-«^ 7X^I§i[5IK 1 lib. 
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m^\s\^ I 1 7 (Dlii:hm^■f3<9 ^x^^mss i i i a. i i 
I mm^j^am^m^i \ 2 i i 2 bsi-en-en^ 
if^^ti^o Atim'f-t 2 ' izm^^titzmy \y-I^<D\lv=yi- 
m^^<c^ ^x^mm^ I 1 1 b. mmisj:v^miR^m I 1 2 

i7 "^x^mwim 1 1 I ax-m^tifz^ ^ xmn c^- 

^) iJ^WOi^^mm 113a ^^LT#,a7f 11 5 a {C 

MLXT vi^^tLxm^^^n^ y^7.^mm^ i i i br 

^ >; 1 15b LTT K UXi: LT^I^^n^o #i!t^ ^ 
'J 1 1 5 a. 11 5 b(c{i. =fi^^^kz^K>n^nfz^.Uij< 

zj^^^kity ^ )\^$^ tx^x^^r^y )i9Ti^m.m^\ i 6b 

7 ^ )V9mUM^ ( 2 i>C7c7 ^ /Ui^) 1 1 6 a {t. ^ 7 U 
y -r ^'U^^^irUSS l l 6 a ckC5 l 1 6 b cD-eti^n*^^ 



2 1 
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1 1 9 ^i^\^X^:h^=^ t 4 (CBJtOffi^n^o 
1 1 8 {i, 7 }\^^'l^n^l^ ( 2 ^jc7 v'L':^') 116a© 
5 m:ti<t^^ 3? Slangs ( 3 i^7t::7 ^ ;U:^) 11 6b© 

Kti. i^5;^^IStaKl 1 1 bT^fi^^ti'So 

-H. ■7X^SillJSS 1 1 1 b ti. 3 «)^7c© ^ 5 x^^^^T/j: 
9o 3 i^Tc© ^ ^x^iSli, 3 2)j7uy D © u^.'L'^?!r© 

1 5 o 

^«l©ift^«iai©:^j*© — :»i:LT. :/ 3 a: > h ^ 1 1^ 

AF (^:7 A©®^^;;)>.^,Bti:7 A©^C£:®^1ii[;gr^ 
^L/^t©) tf^T^'j >rilAE (m®^©1S;:?^'ilu® 

^(D^n^ I AF I ©i&^0^f|'©gr^fSZ I AF I -9- 
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